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t TgTTMn r»F THE CLAIMS 

1. (Original) A processor comprising: 

a functional unit adapted to execute an instruction issued to it from a dispatch stage; 

and 

a buffer in the dispatch stage coupled to the functional unit adapted to store a 
plurality of the instructions before issue to the functional unit. 

2. (Original) A processor according to claim 1, further comprising: 

a decode stage register coupled between the dispatch stage and the functional unit, 
the functional unit coupled to the decode stage register for executing the instruction issued 
to the decode stage register from the dispatch stage. 

3. (Original) A processor according to claim 1 , further comprising: 

control logic coupled to the buffer adapted to cause a certain one of the stored 
plurality of instructions to be issued to the functional unit in accordance with a loop iteration 
stage. 

4. (Original) A processor according to claim 3, wherein the control logic is further 
adapted to cause the certain one of the instructions to be issued in accordance with a cycle 
within the loop iteration stage. 

5. (Original) A processor according to claim 1, wherein the buffer is further adapted to 
store a plurality of loop stage bit masks respectively associated with the plurality of 
instructions. 

6. (Original) A processor according to claim 3, 

wherein the buffer is further adapted to store a plurality of loop stage bit masks 
respectively associated with the plurality of instructions, and 



Hwuetal. ITI-OOllU) 
Appln-No. 0*728,441 Atty. Diet. No. 042302-02(>9*M 

Amendment - July 14, 2004 

PAGE 3(12 * RCVD AT 7(1412004 7:30:29 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID: 1 DURATION (mm-ss):03-36 



Jul -14-04 



04:30pm Frora-PILLSBURY WINTHROP SV FAX CENTERS 1 



T-106 P.004/01Z F-824 



wherein.the control logic is further adapted to cause the certain one of the 
instructions to be issued in accordance with the respective one of the loop stage bit masks 
associated with the certain one of the instructions. 

7. (Original) A processor according to claim 4, 

wherein the buffer is further adapted to store a plurality of loop stage bit masks 
respectively associated with the plurality of instructions, and 

wherein me control logic is further adapted to cause the certain one of the 
instructions to be issued in accordance with the respective one of the loop stage bit masks 
associated with the certain one of the instructions. 

8. (Currently Amended) A processor according to claim 1, further comprising: 
control logic coupled to the buffer, the control logic including: 

an iterant initiation interval register for storing a loop iteration initiation parameter; 

a loop iteration register for storing a loop iteration parameter; and 

a loop cycles register for storing a loop cycles parameter, 
wherein the control logic is adapted to cause the plurality of instructions to be issued to the 
functional unit from tbe buffer in accordance with the loop iteration initiation parameter, the 
loop iteration parameter and the loop cycles parameter. 

9. (Original) A processor according to claim 3, wherein the stored plurality of 
instructions comprises a kernel set of loop instructions, the control logic being operative so 
that the functional unit executes a number of loop iterations of the kernel set of loop 
instructions, a prologue set of loop instructions different than the kernel set of loop 
instructions, and an epilogue set of loop instructions different than the kernel set of loop 
instructions in accordance with the kernel set of loop instructions and received loop 
parameters. 

10. (Currently Amended) A processor according to claim 9, wherein the received loop 
parameters include a loop iteration initiation parameter, a loop iteration parameter and a 
loop cycles parameter, the control logic including: 
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an 



iteration fofflim'm interval r egister for storing the loop iteration initiation 



parameter; 

a loop iteration register for storing the loop iteration parameter; and 
a loop cycles register for storing the loop cycles parameter. 

1 1 . (Original) A processor according to claim 1, wherein the stored plurality of 
instructions comprises a kernel set of loop instructions, the processor further comprising: 

control logic coupled to the buffer, the control logic being operative so fhat the 
functional unit executes a number of loop iterations of the kernel set of loop instructions, a 
prologue set of loop instructions different than the kernel set of loop instructions, and an 
epilogue set of loop instructions different than the kernel set of loop instructions based on 
the kernel set of loop instructions and received loop parameters. 

12. (Currently Amended) A processor according to claim 1 1 , wherein the received 
loop parameters include a loop iteration initiation parameter, a loop iteration parameter and 
a loop cycles parameter, the control logic including: 

an iteration initiation interval r egister for storing the loop iteration initiation 

parameter; 

a loop iteration register l'or storing the loop iteration parameter; and 
a loop cycles register for storing the loop cycles parameter. 

13. (Original) A processor according to claim 2, wherein the stored plurality of 
instructions comprises a kernel set of loop instructions, the processor further comprising: 

control logic coupled to the buffer, the control logic being operative so that flic 
functional unit executes a number of loop iterations of the kernel set of loop instructions, a 
prologue set of loop instructions different than the kernel set of loop instructions, and an 
epilogue set of loop instructions different than the kernel set of loop instructions based on 
the kernel set of loop instructions and received loop parameters. 

14. (Currently Amended) A processor according to claim 13, wherein the received 
loop parameters include a loop iteration initiation parameter, a loop iteration parameter and 
a loop cycles parameter, the control logic including: 
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an fee^ali^mitiation interval register for storing the loop iteration initiation 
parameter; 

a loop iteration register for storing the loop iteration parameter, and 
a loop cycles register for storing the loop cycles parameter. 

15. (Original) A processor according to claim 3, further comprising a fetch unit, 
wherein the control logic is further operative so that the fetch unit can be shut down during 
execution of the stored plurality of instructions. 

16. (Original) A processor according to claim 8, further comprising a fetch unit, 
wherein the control logic is further operative so that the fetch unit can he shut down during 
execution of the stored plurality of instructions. 

17. (Original) A processor according to claim 1 1, further comprising a fetch unit, 
wherein the control logic is further operative so that the fetch unit can be shut down during 
execution of the prologue, kernel and epilogue sets of loop instructions. 

18. (Original) A processor according to claim 13, further comprising a fetch unit, 
wherein the control logic is farther operative so that the fetch unit can be shut down during 
execution of the prologue, kernel and epilogue sets of loop instructions. 

19. (Currently Amended) A processor according to claim 9, wherein the kernel set of 
loop instructions comprise modulo variab le eraansion (MVE) code. 

20. (Currently Amended) A processor according to claim 11, wherein the kernel set of 
loop instructions comprise modulo variab le expansion(MVE) code. 

21. (Currently Amended) A processor according to claim 13, wherein the kernel set of 
loop instructions comprise modulo vari able ^mansion (MVE) code. 
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22. (Original) A processor according to claim 3, wherein the control logic is further 
operative to allow interrupts to be handled at the end of a current loop iteration. 

23. (Original) A processor according to claim 8, wherein the control logic is further 
operative to allow interrupts to be handled at the end of a current loop iteration. 

24. (Original) A processor according to claim 1 1, wherein the control logic is further 
operative to allow interrupts to be handled at the end of a current loop iteration. 

25. (Original) A processor according to claim 13, wherein the control logic is operative 
to allow interrupts to be handled at the end of a current loop iteration. 

26. (Original) A buffer in the dispatch stage of a processor, the buffer being associated 
with a functional unit that executes instructions issued to it from the dispatch stage, the 

buffer comprising: 

a first portion for storing a kernel set of loop instructions; 

a second portion for storing a plurality of modulo schedule stage identifiers 
respectively associated with the kernel set of loop instructions. 

27. (Original) A buffer according to claim 26, wherein the processor further includes 
control logic, the buffer being coupled to the control logic and the functional unit for 
causing the kernel set of loop instructions to be issued to the functional unit in accordance 
with the modulo schedule stage identifiers. 

28. (Original) A buffer according to claim 27, wherein the modulo schedule stage 
identifiers comprise bit fields, the control logic detennining whether to issue a certain one of 
the loop instructions to the functional unit in accordance with a bit position of a set bit in the 
bit field corresponding to die certain loop instruction. 

29. (Original) A buffer according to claim 27, wherein the control logic is operative to 
cause a number of loop iterations of the kernel set of loop instructions, a prologue set of 
loop instructions different than the kernel set of loop instructions, and an epilogue set of 
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loop instructions different than the kernel set of loop instructions in accordance with the 
stored modulo schedule stage ideotifierS- 

30. (Original) A buffer according to claim 26, wherein the loop instructions comprise 
undecoded instructions, and wherein the processor further includes a decode stage 
interposed between the functional unit and the buffer for decoding the instructions. 

31. (Original) A buffer according to claim 26, wherein the loop instructions comprise 
decoded instructions in the form of functional unit control signals. 

32. (Currently Amended) A processor for executing a number of iterations of a loop, 
me loop including a prologue set of loop instructions, akernel set of loop instructions and an 
epilogue set of loop instructions, the processor comprising: 

a plurality of functional units; and 

a dispatch stage coupled to the functional units for issuing instructions to the 
functional units, the dispatch stage including: 

a plurality of buffers res pectively associated w tth the plurality of 
functional units adapted to store the kernel set of loop instructions; and 

control logic coupled to the plurality of buffers for causing the stored kernel 
set of instructions to be selectively issued to the respective functional units, the control 
logic being operative so that the functional units execute the number of iterations of the 
kernel set of loop instructions, the prologue set of loop instructions and the epilogue set of 
loop instructions based on the stored kernel set of loop instructions. 

33. (Original) A processor according to claim 32, further comprising a fetch unit, 
wherein the control logic is further operative so that the fetch unit can be shut down during 
execution of the number of iterations of the loop. 

34. (Original) A processor according to claim 32, wherein the control logic is further 
operative to allow interrupts to be handled at the end of a current one of the number of loop 
iterations, and to complete the number of loop iterations after the interrupt is handled. 
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35. (Currently Amended) A method for executing a number of iterations of a loop in a 
processor, the loop including a prologue set of loop instructions, a kernel set of loop 
instructions and an epilogue set of loop instructions, the method comprising: 

storing the kernel set of loop instructions at a dispatch stage of the processor, 
storing loop parameters iii cotf m l ^associated with the stored loop instructions 
in control lotfr. nf the processor ; and 

causing the stored kernel set of instructions to be selectively issued to functional 
units of the processor in accordance with the stored loop parameters so that the functional 
units of the processor execute the number of iterations of the kernel set of loop instructions, 
the prologue set of loop instructions and the epilogue set of loop instructions based on the 
stored loop instructions. 

36. (Currently Amended) A method according to claim 35, wherein the step of storing 

the loop parameters includes: 

storing an iteration initiation parameter in an iteration initiation interva l register in 

the control logic", 

storing a loop iteration parameter in a loop iteration register in the control logic; and 
storing a loop cycles parameter in a loop cycles register in the control logic. 

37. (Original) A method according to claim 36, wherein the step of causing the stored 
kernel set of loop instructions to be selectively issued includes: 

adjusting the value in the loop cycles register from the stored loop cycles parameter 
in accordance with a processor cycle; and 

resetting the value in the loop cycles register in accordance with the adjusted value 
and the stored iteration initiation parameter. 

38. (Currently Amended) A method according to claim [[39]] 36, wherein the step of 
causing the stored kernel set of loop instructions to be selectively issued includes: 

adjusting the value in the loop iteration register in accordance with the resetting step; 

and 

completing the issue of loop instructions in accordance with the adjusted value in the 
loop iteration register. 
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39. (Original) A method according to claim 35, further comprising: 

storing a set of modulo schedule stage identifiers respectively associated with the 
kernel set of loop instructions, the step of causing the stored kernel set of loop instructions 
to be selectively issued including the step of comparing the stored loop parameters with the 
modulo schedule stage identifiers. 

40. (Original) A method according to claim 39, wherein the step of comparing the 
stored loop parameters with the modulo schedule stage identifiers includes the step of 
indexing to a certain one of the modulo schedule stage identifiers in accordance with a 
current cycle in the modulo schedule stage indicated by the stored loop parameters, the step 
of causing the stored kernel set of loop instructions to be selectively issued further including 
issuing the associated loop instruction to the functional unit if the certain modulo schedule 
stage identifier indicates that the functional unit is active. 

41 . (Original) A method according to claim 35, wherein the processor further comprises 
a fetch unit, the method further comprising. 

shutting down the fetch unit during execution of the number of iterations of the loop. 

42. (Currently Amended) A method according to claim 35, further comprising: 
allowing interrupts to be handled at the end of a current one of the number of loop 

iterations; and 

completing the number of loop iterations after the interrupt is handled. 

43. (Currently Amended) A processor for executing a number of iterations of a loop, 
the loop including a prologue set of loop instructions, a kernel set of loop instructions and an 
epilogue set of loop instructions, the processor comprising: 

means for storing the kernel set of loop instructions «t a dispatch stage of me 

processor; 

means for storing loop parameters l a co n trol lope associated with the stored loop 
instructions in control logic of the p rocessor; and 

means for causing the stored kernel set of instructions to be selectively issued to 
functional units of the processor in accordance with the stored loop parameters so that the 

9 

Hwuetal. ITUWl(U) 
Appin. No. Aliy< ^ Na 042302-0269000 

Amendment - July 14, 2004 

PAGE 10/12* RCVD AT 7/1412004 7:30:29 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-1/0 * DM29306 ' CSID: * DURATION (miMS):03-36 



Ju 1-14-04 04:32pm Froni-PI LLSBURY WINTHROP SV FAX CENTERS 1 



T-10B P. 011/012 F-824 



functional units of the processor execute the number of iterations of the kernel set of loop 
inactions, the prologue set of loop instructions and the epilogue set of loop instructions 
based on the stored loop instructions. 

44. (Currently Amended) A processor according to claim 43, wherein the means for 

storing the loop parameters includes: 

means for storing an iteration initiation parameter in an ite*s*fea initiation interval 

register in the control logic; 

means for storing a loop iteration parameter in a loop iteration register in the control 

logic; and 

means for storing a loop cycles parameter in a loop cycles register in the control 

logic. 

45. (Original) A processor according to claim 44, wherein the means for causing the 
stored kernel set of loop instructions to be selectively issued includes: 

means for adjusting the value in the loop cycles register from the stored loop cycles 
parameter in accordance with a processor cycle; and 

means for resetting the value in the loop cycles register in accordance with the 
adjusted value and the stored iteration initiation parameter. 

46. (Original) A processor according to claim 45, wherein the means for causing the 
stored kernel set of loop instructions to be selectively issued includes: 

means for adjusting the value in the loop iteration register in accordance with the 

operation of the resetting means; and 

means for completing the issue of loop instructions in accordance with the adjusted 

value in the loop iteration register. 

47. (Original) A processor according to claim 43, further comprising: 

means for storing a set of modulo schedule stage identifiers respectively associated 
with the kernel set of loop instructions, the means for causing the stored kernel set of loop 
instructions to be selectively issued including means for comparing the stored loop 
parameters with the modulo schedule stage identifiers. 
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48. (Original) A processor according to claim 47, wherein the means for comparing the 
stored loop parameters with the modulo schedule stage identifiers includes means for 
indexing to a certain one of the modulo schedule stage identifier, in accordance with a 
current cycle in the modulo schedule stage indicated by the Stored loop parameters, the 
means for causing the stored kernel set of loop instructions to be selectively issued further 
including means for issuing the associated loop instruction to the functional unit if the 
certain modulo schedule stage identifier indicates that the functional unit is active. 

49. (Original) A processor according to claun 43, wherein the processor further 
comprises a fetch unit, the processor further comprising: 

means for shutting down the fetch unit during execution of the number of iterations 

of the loop. 

50 (Currently Amended) A processor according to claim 43, farther comprising: 

means for allowing interrupts to be handled at the end of a current one of the number 

of loop iterations; and 

means for completing the number of loop iterations after the interrupt is handled. 

51. (New) A processor according to claim 1, wherein the stored plurality of instructions 
have already been demultiplexed for issue to the functional unit and are in a form capable of 
execution by the functional unit. 

52. (New) A processor according to claim 1. further comprising: 
a plurality of other functional units, 

wherein the buffer is coupled to the functional unit and adapted so that it stores 
instructions for execution by the functional unit but not for execution for any of the other 

functional units. 
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